Objective: Although medical professionals recommend lifestyle changes following a colorectal cancer (CRC) diagnosis to improve outcomes, such changes are not consistently implemented. This study examines whether higher distress is associated with lower likelihood of engaging in favorable behaviors after CRC diagnosis. Method: Women from the Nurses' Health Study prospective cohort who completed anxiety (n ϭ 145) and depression (n ϭ 227) symptom scales within 4 years after receiving a CRC diagnosis were included. Measures of lifestyle (diet, physical activity, alcohol, smoking, body mass index [BMI]) were queried prediagnosis, when psychological symptoms were assessed (1988 and 1992, respectively), and then every 4 years thereafter until 2010. Women were categorized according to initial psychological symptoms levels and followed through 2010 or until last follow-up completed. Results: Higher versus lower anxiety symptoms were significantly related to unhealthier lifestyle scores throughout follow-up (␤ ϭ Ϫ0.25, CI [Ϫ0.44, Ϫ0.05]); however, the rate of change over time was similar across groups (p interaction effect ϭ 0.41). Stratified analyses hinted that higher anxiety and depression symptoms were related to increased odds of reporting a future unhealthy lifestyle within 10-years postdiagnosis. Beyond 10 years, anxiety became statistically unrelated with future lifestyle, and higher depressive symptoms were associated with lower odds of subsequently having an unhealthy lifestyle, albeit nonstatistically significant (OR ϭ 0.35, 95% CI [0.10, 1.24], p ϭ 0.10). Conclusions: Among women with CRC, higher anxiety and depression symptoms were associated with subsequent unhealthier lifestyle in the 10 years following diagnosis. With replication, such findings may suggest that treating psychological symptoms early in the cancer trajectory may not solely reduce psychological distress but also promote healthier lifestyle.
Colorectal cancer (CRC) is one of the most common cancers, with the majority of the cases occurring in individuals ages 50 and older (American Cancer Society, 2014; Ferlay et al., 2015) . Despite an increase in the number of long-term survivors with CRC because of advances in early detection and treatment, 42% of patients are at high risk of mortality in the 10 years following diagnosis (American Cancer Society, 2014) . Besides cancer stage and comorbid chronic conditions, tumor location also contributes to survival rates. Specifically, proximal tumors, more frequently found in women, are generally associated with poorer prognosis compared with distal tumors, which are more common in men (American Cancer Society, 2014; Hansen & Jess, 2012) . Given the unalterable nature of such medical characteristics, there is a critical need to identify determinants of CRC survival that are modifiable, particularly for women over 50 years.
Unhealthy behaviors, such as smoking and physical inactivity, are related to risk of CRC incidence and poorer survival (Lee, Jeon, & Meyerhardt, 2015; Song & Giovannucci, 2016; Vijayvergia & Denlinger, 2015) . Although individuals might reevaluate their health behaviors following a cancer diagnosis, any related changes are not always sustained (Newsom et al., 2012; Williams, Steptoe, & Wardle, 2013) , with suboptimal levels of health behaviors noted in studies conducted between 2 and 7 years postdiagnosis (Bluethmann et al., 2015; Grimmett, Bridgewater, Steptoe, & Wardle, 2011; Schlesinger et al., 2014) .
Anxiety and depression symptoms are among the most common forms of distress (Narrow, Rae, Robins, & Regier, 2002; Steel et al., 2014) , and are often reported by patients with CRC (Custers, Gielissen, Janssen, de Wilt, & Prins, 2016; Dunn et al., 2013; Mosher, Winger, Given, Helft, & O'Neil, 2016) . Further, they can co-occur among both general and oncological populations (Narrow et al., 2002; Steel et al., 2014; Trudel-Fitzgerald, Savard, & Ivers, 2014) . Although psychological distress levels vary across individuals within the first months after a cancer diagnosis (TrudelFitzgerald, Savard, & Ivers, 2013) , approximately 50% of patients with CRC still reach the clinical level of psychological distress-a global score combining anxiety, depression and somatization symptoms-5 years postdiagnosis (Dunn et al., 2013) .
Biobehavioral theories have posited psychological symptoms as critical determinants of whether individuals adopt healthy behaviors (Ferrer, Green, & Barrett, 2015; Kubzansky, Winning, & Kawachi, 2014) , suggesting that anxiety and depression symptoms might have an important impact on lifestyle habits, which are highly linked with CRC progression and survival. Most available research evaluating the role of psychological distress in healthrelated behavior change among individuals with cancer has been cross-sectional (Kanera et al., 2016; Park & Gaffey, 2007) or conducted within clinical trials (Hawkes, Patrao, Baade, Lynch, & Courneya, 2015; Schnoll et al., 2004; Vijayvergia & Denlinger, 2015) , generally showing that higher symptom levels are related to poorer habits. Yet, whether distress affects the natural course of behaviors among patients with CRC is unclear. One prospective study conducted among 978 patients up to 3 years after cancer diagnosis found that each unit rise in anxiety levels was related to 11% higher likelihood of increased physical activity one year later; no association with depression was evident (Chambers, Lynch, Aitken, & Baade, 2009) . However, in another study among 1,375 patients, higher anxiety and depression levels assessed approximately 5 years postdiagnosis were related to lower physical activity over the next 3 years (van Putten et al., 2016) . These discrepant findings warrant further work to evaluate if anxiety and depression have different impacts on health behaviors, and if follow-up duration moderates these associations.
Although most work considers behaviors singly, in fact, they tend to cluster. A recent review reported that low fruits and vegetables consumption frequently co-occurred with low physical activity (47% to 54% prevalence), as does alcohol misuse with smoking (9% to 14% prevalence; Meader et al., 2016) . Another systematic review showed that 50% of studies identified a similar cluster of risky health behaviors among their participants, and 81% of studies also noted a "healthy" cluster (favorable levels of multiple behaviors; Noble, Paul, Turon, & Oldmeadow, 2015) , supporting this idea that (un)healthy habits co-occur. Moreover, when health-related behaviors like smoking, physical inactivity, high alcohol consumption, poor diet and obesity are combined, they have a multiplicative impact on mortality compared with single habits. Accordingly, a meta-analysis showed a 66% reduced risk of death over an average of 13 years with the adoption of four out of these five lifestyle factors (Loef & Walach, 2012) . Hence, it is critical to consider the contribution of psychological distress to shaping lifestyle trajectories using multiple time points among individuals with cancer (Park & Gaffey, 2007; Spring, King, Pagoto, Van Horn, & Fisher, 2015) , particularly in patients with CRC who are at high risk of early mortality.
Thus, this study investigated whether anxiety and depression symptoms lead to worsening lifestyle (i.e., engaging in less healthy behaviors) over up to 20 years after CRC diagnosis or reduce the odds of having a healthy lifestyle at the end of follow-up among women with CRC. Associations of psychological symptoms with subsequent lifestyle were assessed over varying lengths of follow-up postdiagnosis and according to initial levels of lifestyle around the time of diagnosis. On the basis of prior work, it was hypothesized that both anxiety and depression symptoms would be related to unhealthier levels of lifestyle over time; it was further posited that associations would be stronger among women with initially unhealthier levels of habits and within the first years following diagnosis (for women with shorter follow-up periods).
Method Participants
The Nurses' Health Study is an ongoing prospective cohort comprised of 121,700 U.S. female married nurses, ages 30 to 55 years at study inception in 1976 (Willett et al., 1987) . They have completed biennial questionnaires on lifestyle, medical history and newly diagnosed medical conditions, with a high response rate of Ն86% since 1976 (Bao et al., 2016) . The present study includes women diagnosed with CRC, with no prior cancer except nonmelanoma skin cancer, who completed one assessment of anxiety (1988 or 2004) or depression (1992, 1996, or 2000) symptoms within 4 years following their CRC diagnosis, to capture distress once the treatments are mostly completed and psychological symptoms are likely more stable, in the context of longer term survival. Differences between eligible and ineligible women are presented in Appendix Table 1 in the online supplemental material. Women who reported a CRC diagnosis during the study period were asked permission to obtain their medical records and pathology reports that a study physician, blinded to the study hypotheses, reviewed This document is copyrighted by the American Psychological Association or one of its allied publishers.
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to confirm CRC diagnosis and to extract information on anatomic locations and tumor stage. Tumors were categorized as being either "proximal colon" or "distal colon and rectal" cancers. Figure 1 describes the samples used for the analyses with anxiety and depression symptoms, respectively. Eligible participants had to be free of diabetes, myocardial infarction or angina at the time the psychological measure was completed (to capture the specific impact of cancer diagnosis on lifestyle and because these chronic conditions may affect subsequent health behaviors; Newsom et al., 2012) , and had no missing data on health behaviors and measures of potential covariates when psychological symptom measures were completed. This resulted in 166 women with CRC for analyses with anxiety and 272 women for analyses with depression symptoms. In models considering changes in lifestyle score over time, women without data for lifestyle at follow-up time points after diagnosis were excluded (analytic sample sizes: n anxiety ϭ 145; n depression ϭ 227). Thus, women with at least one follow-up assessment of lifestyle were included and most of them completed all available assessments after being diagnosed with CRC (range of completed lifestyle assessments: anxiety analyses ϭ 2 to 6; depression analyses ϭ 2 to 5). In logistic regression models testing the odds of reporting an unhealthy lifestyle at the study termination, women with missing data on lifestyle at the study termination were excluded. To make best use of the available sample, end of follow-up was defined as the lifestyle status in 2010, or in 2006 for participants who had missing data on the 2010 lifestyle score (analytic sample sizes: n anxiety ϭ 147; n depression ϭ 204). Differences between excluded and included women on baseline characteristics for each analysis are detailed in Appendix Table 1 in the online supplemental material. Appendix Figure 1 in the online supplemental material summarizes the different time assessments of anxiety, depression and lifestyle of the current longitudinal research. The study protocol was 
Measures
Anxiety and depression symptoms. Detailed information about the psychological measures is provided in Appendix Text 1 in the online supplemental material. In brief, anxiety symptoms were assessed in 1988 and 2004 using the validated self-report Crown-Crisp Index (CCI; Crown & Crisp, 1966) . The 8 items are scored as 0 "never", 1 "sometimes", or 2 "always", with a derived sum ranging from 0 (no anxiety) to 16 (high anxiety). Internal consistency reliability in the Nurses' Health Study cohort is modest (␣ 1988 ϭ 0.57; ␣ 2004 ϭ 0.57). Anxiety symptoms were dichotomized into high (Ն4) versus lower (Ͻ4) symptom levels (Albert, Chae, Rexrode, Manson, & Kawachi, 2005) .
Depression symptoms were measured in 1992, 1996, and 2000 using the five-item Mental Health Index (MHI-5) from the Medical Outcomes Study Short-Form 36 Health Status Survey (Ware & Sherbourne, 1992) . Items answered with a score ranging from 1 "all the time" to 6 "none of the time" were summed and the total score was scaled from 0 (high symptoms) to 100 (low symptoms), where a value Յ60 indicates higher versus Ͼ60 lower depression symptoms (Rumpf, Meyer, Hapke, & John, 2001) . In this cohort, internal consistency reliability for the depression scale is high (␣ 1992 ϭ 0.82; ␣ 1996 ϭ 0.81; ␣ 2000 ϭ 0.80). Because anxiety and depression measures were not queried at the same time assessment in the Nurses' Health Study (minimum of 4 years apart) and because they are modestly correlated in this cohort (e.g., using the closest available measure of anxiety and depression, r ϭ .30), they were investigated separately.
Lifestyle score. Consistent with a lifestyle composite index used previously (Chiuve et al., 2008; Grimmett et al., 2011; Loef & Walach, 2012; Schlesinger et al., 2014) and with available prevention and survivorship guidelines for chronic disease (ElShami et al., 2015; World Health Organization, 2014) , the lifestyle score included five behavior-related factors: physical activity, diet, body mass index (BMI), alcohol and tobacco consumption. Single behaviors, obtained via self-report at prediagnosis, in 1988 (anxiety sample) or 1992 (depression sample), and then every 4 years (last follow-up assessment available: 2010), were first dichotomized according to whether individuals were compliant with recommended guidelines or not (1/0). Component scores were then summed to create a lifestyle score, ranging from 0 (less healthy) to 5 (most healthy). Lifestyle was also dichotomized at endorsement of four or five healthy behaviors, as this score is related to ϳ50% lower risk of chronic disease in this cohort (Chiuve et al., 2008) .
Physical activity was assessed with a validated questionnaire (Chasan-Taber et al., 1996) . A score of 1 was assigned when women reported Ն150 min per week of moderate-to-vigorous activity (e.g., brisk walking, running, bicycling). BMI was derived using women's self-reported initial height and updated weight at each follow-up assessment. Previous work with the cohort has shown self-reported weight is highly correlated with weight measured by study staff (r ϭ .96; Rimm et al., 1990) . Optimal weight (score of 1) was defined as BMI Յ25 kg/m 2 . Dietary information was obtained from the 131 item Food Frequency Questionnaire, which has high reproducibility and validity when compared with 1-week diet records over a 1-year period (Yuan et al., 2017) . The summary score used here encompasses the following components of the Alternative Healthy Eating Index (McCullough et al., 2002) : higher intakes of vegetables, fruit, nuts, soy, and cereal fiber; high ratio of chicken plus fish to red meat and polyunsaturated to saturated fat; low intake of trans fat; and multivitamin use. Each component score ranged from 0 to 10 (optimal dietary behavior). As done previously (Chiuve et al., 2008; Stampfer, Hu, Manson, Rimm, & Willett, 2000) , a healthy diet (score of 1) was defined as a score in the top 40% of the current cohort distribution (updated at each follow-up assessment), which is related to a lower risk of several diseases, including stroke, diabetes and cancer (Chiuve et al., 2012) . Healthy alcohol consumption (score of 1) was defined as drinking Յ1 drink/day (Kushi et al., 2012; Mosca et al., 2011) . Last, women received a score of 1 if they reported currently being a nonsmoker. Component and overall lifestyle scores were updated at each 4-year assessment.
Covariates. Selected potential covariates included age at CRC diagnosis, year of diagnosis, time between cancer diagnosis and completion of the anxiety or depression questionnaire, cancer stage, tumor location, marital status, education level, and prediagnosis lifestyle (within 4 years before diagnosis). Marital status was selfreported at the same time anxiety or depression symptoms were assessed (anxiety analyses ϭ 1988 or 2004; depression analyses ϭ 1992, 1996, or 2000), whereas education was queried only once in 1992.
Statistical Analysis
Linear mixed models for repeated measures evaluated changes over time in lifestyle (outcome) based on the initial level of anxiety symptoms (exposure; all models detailed herein were also conducted separately with depression). Because preliminary analyses revealed a nonlinear association of time with lifestyle, a categorical time variable (by follow-up assessments of lifestyle) was used. Anxiety symptoms were modeled either as a dichotomous (score of Ͻ4 vs. Ն4 categorized as higher vs. lower symptoms) or as a continuous (standardized) measure. The model with a dichotomous exposure estimated change in lifestyle score linked to higher versus lower levels of anxiety symptoms; the model with a continuous exposure estimated if there was a monotonic effect of each one standard deviation (SD) change in anxiety symptoms on future lifestyle score. In both models, the time effect tested if the lifestyle score changed across follow-up assessments. A second set of models further included an interaction term to test, for instance, if lifestyle score changed (e.g., decreased) more rapidly among women with higher versus lower anxiety level. A priori pairwise comparisons evaluated for which follow-up assessments discrepancies in lifestyle levels between women with higher versus lower symptoms were evident over the study duration. Distinct sensitivity analyses (1) excluded the last completed lifestyle assessment of women who died 2 years after, as habits may change closer to death; (2) excluded women who completed the psychological measures Ͼ2 years after being diagnosed with CRC, to capture anxiety and depression symptoms experienced closer to diagnosis; (3) included time-updated information on incident diabetes, myocardial infarction or angina across follow-up; and (4) excluded women with BMI values Ͻ18.5 kg/m 2 as it may reflect a prodromal disease or medical conditions, and may lead to deleterious outcomes among individuals with CRC (Kroenke et al., 2016;  This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Song & Giovannucci, 2016) . Of note, less than 4% and 8% of the anxiety and depression analytic samples, respectively, had a BMI value below 18.5 kg/m 2 at any given follow-up assessment. The association of baseline levels of psychological symptoms (exposure; dichotomous [higher vs. lower anxiety/depression symptoms] and continuous [standardized] ) with the odds of reporting an unhealthy lifestyle at the end of follow-up (outcome; 2006 or 2010) was estimated with logistic regression models. An unhealthy lifestyle was defined as reporting Յ3 healthy behaviors at the end of follow-up. Similarly, as for the linear mixed models, distinct sensitivity analyses excluded women who 1) completed the psychological measures more than 2 years after being diagnosed with CRC, and 2) had lower BMI values (Ͻ18.5 kg/m 2 ) as described earlier (the two other sensitivity analyses detailed above were not conducted here because they cannot be computed with only the two time points used in these logistic regression models). Finally, for the primary analyses, models stratified by either baseline lifestyle score (healthy/unhealthy) or by follow-up length (Յ10 years/Ͼ10 years) were also evaluated.
As unhealthy women (e.g., with incident chronic condition or CRC recurrence) might be more likely to drop out of the study or die throughout follow-up, person-and time-specific inverse probability weights were created and included in the models (Hernan, Hernandez-Diaz, & Robins, 2004) . Specifically, the probability of participating at each assessment was modeled on the basis of the exposure and covariates of interest among women who were included, and then a weight that corresponded to the inverse probability of participating was created. As results from ageadjusted models were similar to those from fully adjusted models, only the latter are shown. Analyses were conducted using SAS software version 9.3 with a 5% level of significance.
Results

Baseline Characteristics
At study baseline, women in the anxiety sample (n ϭ 145) were 66.4 years old on average (SD ϭ 8.6; range 42-83 years), most were registered nurses (67.6%) and in a relationship/married (75.2%). The mean time between CRC diagnosis and anxiety measure completion was 2.0 years (SD ϭ 1.2; range 0.08 -3.92), with 74.5% of the women diagnosed with a nonadvanced CRC (stages 0-II) and 49.7% with a proximal colon tumor. Most women reported low alcohol consumption (87.6%), were nonsmokers (93.8%) and nearly half had a healthy BMI (i.e., Յ25 kg/m 2 ; 47.8%). More than one out of four women engaged in at least 150 min of moderate-to-vigorous physical activity (27.5%). The derived lifestyle score at baseline was comparable to the prediagnosis score (mean baseline ϭ 3.0, SD ϭ 1.0 vs. mean prediagnosis ϭ 2.9, SD ϭ 1.2). A quarter of the women reported high anxiety levels (26.2%) and 18 women died (12.4%) over the course of follow-up. Characteristics were similar in the depression sample (see Appendix Text 2 in the online supplemental material), although high depression levels were evident in 11.5% of women only. The distribution of covariates did not differ across levels of psychological symptoms (e.g., higher vs. lower anxiety symptoms).
Changes in Lifestyle Over Time
In the first model, there was a significant main effect of dichotomous anxiety only (␤ higher vs. lower symptoms ϭ Ϫ0.25, CI Table 2 in the online supplemental material]), suggesting higher versus lower anxiety symptoms were related to lower lifestyle scores throughout follow-up. This trend was also evident when considering single habits, whereby women with higher versus lower anxiety levels tended to report poorer health-related behaviors, particularly diet and BMI (see Appendix Table 4 in the online supplemental material). Similarly, each 1-SD increase in anxiety levels was related to a significant decrease in lifestyle score across all time points (␤ ϭ Ϫ0.18, CI [Ϫ0.27, Ϫ0.10], p 1-SD increase Ͻ 0.0001); no secular changes in lifestyle score were evident over the follow-up period (p time effect ϭ 0.09). Further, the interaction term of anxiety symptoms with time assessments was not significant in either models (dichotomous symptoms: p ϭ 0.41; continuous symptoms: p ϭ 0.75), hinting that rate of change in lifestyle score over time did not depend on initial anxiety levels. As depicted in Figure 2 , women reporting higher versus lower anxiety symptoms exhibited a significantly lower (unhealthier) adjusted mean lifestyle score at 4 and 12 years (p ϭ 0.01 and p ϭ 0.02, respectively) after the anxiety assessment.
Conversely, results from models with dichotomized and continuous depression measures (see Appendix Table 3 , Models 1 and 2, in the online supplemental material) showed that neither baseline depression symptoms nor time were significantly related to lifestyle mean score. Few differences were observed when single health behaviors were compared across depression levels, besides lower alcohol consumption among more depressed women (see Appendix 4 in the online supplemental material). In addition, no clear interaction effect emerged (dichotomous depression symptoms: p ϭ 0.29; continuous depression symptoms: p ϭ 0.31). , tumor location (proximal colon vs. distal colon and rectal tumors), marital status (in a relationship vs. not), education level (registered nurses vs. university degree), and prediagnosis lifestyle score (ranges from 0 to 5). Postdiagnosis represents the time point when the anxiety measure was assessed. An asterisk ( ‫ء‬ ) represents a significant difference between the lifestyle mean score of the two groups at a specific follow-up assessment (p Յ 0.05), and a superscript (a) represents a marginal difference (p Յ 0.10). FU ϭ follow-up assessment. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Nonetheless, Figure 3 hints at a different rate of change in the adjusted mean lifestyle score throughout follow-up assessments depending on initial level of depression symptoms: women with higher symptoms reported a slight improvement in their lifestyle over time. Accordingly, pairwise comparisons revealed that having higher versus lower depression symptoms at baseline was associated with healthier lifestyle score 12 and 16 years later (p ϭ 0.05 and p ϭ 0.10, respectively). Anxiety and depression findings were unchanged after either excluding the last lifestyle follow-up assessment among women who died within 2 years of that assessment, excluding women who completed the psychological measures within 2 years of CRC diagnosis, or including incident chronic conditions over follow-up (results not shown). Excluding women with lower BMI values (Ͻ18.5 kg/m 2 ) yielded highly similar results (results not shown).
Odds of Having an Unhealthy Lifestyle at the End of Follow-Up
Every 1-SD increase in anxiety symptoms was related to 63% greater odds of reporting an unhealthy lifestyle at the study termination (odds ratios: OR ϭ 1.63, CI [1.06, 2.52], p ϭ 0.03). A similar pattern, albeit not statistically significant, was noted with dichotomous anxiety (OR higher vs. lower symptoms ϭ 2.03, CI [0.84, 4.90] , p ϭ 0.12). In analyses considering effect modification by initial lifestyle score or follow-up length, only the interaction term of dichotomized anxiety levels by follow-up length was significant (see Table 1 Although the association did not reach statistical significance, women with higher versus lower depression symptoms had 51% reduced odds (OR ϭ 0.49, CI [0.20, 1.23] , p ϭ 0.13) of having an unhealthy lifestyle at the end of follow-up. Every SD increase in depression symptoms was also related to a nonsignificant 19% reduced odds (OR ϭ 0.81, CI [0.61, 1.07], p ϭ 0.14) of reporting an unhealthy lifestyle later on. While the interaction term testing if baseline levels of lifestyle altered effects of depression symptoms on future lifestyle score was not significant (Table 1 ; p ϭ 0.81), follow-up length may moderate effects of depression symptoms on future lifestyle. More specifically, although women with higher versus lower symptoms had nonsignificantly increased odds of reporting a less healthy lifestyle within 10 years of follow-up (OR ϭ 1.44, CI [0.28, 7 .37], p ϭ 0.66), higher depression symptoms were related to marginally decreased odds after 10 years of follow-up (OR ϭ 0.35, CI [0.10, 1.24], p ϭ 0.10; p interaction ϭ 0.08). For both anxiety and depressive symptoms, estimates derived from analyses conducted only among women who completed the psychological measures within 2 years of CRC diagnosis or only after excluding those with lower BMI values provided estimates that were nearly identical to those derived with the more inclusive sample (results not shown).
Discussion
To our knowledge, this study is the first to examine whether anxiety and depression symptoms affect lifestyle after a CRC diagnosis among midlife women over up to 20 years of follow-up. As hypothesized, more anxious women showed an overall unhealthier lifestyle throughout follow-up compared with their less anxious counterparts, even after adjusting for relevant covariates including prediagnosis levels of habits. Moreover, every SD increase in anxiety symptoms was significantly related to decreasing lifestyle score (unhealthier) over two decades and to 63% increased odds of having an unhealthy lifestyle at the study termination. These results suggest a dose-response relationship, whereby even less severe anxiety symptoms may lead to alterations in healthrelated behaviors. Conversely, results from the main analyses revealed no clear evidence that initial levels of depression symptoms impact lifestyle over time.
However, findings from the stratified analyses suggested that follow-up length may be an important moderator of the relationship between psychological distress and future lifestyle. In fact, by leveraging the unique follow-up covering two decades, results showed that anxiety and to a lesser extent depression symptoms were related to increased odds of having an unhealthy lifestyle when measured within 10 years after diagnosis (e.g., a six-fold increase in women with higher anxiety symptoms). This result is consistent with our initial hypothesis positing a deleterious impact of psychological symptoms on the subsequent endorsement of a healthy lifestyle. It is also consistent with prior work assessing psychological symptoms within the first years following diagnosis among individuals with cancer (Park & Gaffey, 2007; van Putten et al., 2016; Vijayvergia & Denlinger, 2015) and with results obtained from cancer-free adults (McKenzie & Harris, 2013; TrudelFitzgerald, Tworoger, Poole, Williams, & Kubzansky, 2016) .
Interestingly, when lifestyle was assessed more than 10 years postdiagnosis, effects of psychological symptoms were largely attenuated or in the case of depression, associated with reduced , tumor location (proximal colon vs. distal colon and rectal tumors), marital status (in a relationship vs. not), education level (registered nurses vs. university degree), and prediagnosis lifestyle score (ranges from 0 to 5). Postdiagnosis represents the time point when the depression measure was assessed. An asterisk ( ‫ء‬ ) represents a significant difference between the lifestyle mean score of the two groups at a specific follow-up assessment (p Յ 0.05), and a superscript (a) represents a marginal difference (p Յ 0.10). FU ϭ follow-up assessment. This document is copyrighted by the American Psychological Association or one of its allied publishers.
odds of having a future unhealthy lifestyle. Until the current study, limited longitudinal research has characterized health behaviors over such a long period of time, and it was unclear whether psychological symptoms might adversely impact lifestyle habits even a decade after a CRC diagnosis. In this sample, an apparent protective effect of baseline depression symptoms on subsequent likelihood of adopting an unhealthy lifestyle was found. This could be explained by mechanisms relevant primarily among longerterm survivors. For instance, patients who are in remission 10 years after being diagnosed with CRC may regain a sense of control over their health or enhance their sense of self-efficacy by engaging in healthy behaviors over time (Kanera et al., 2016; Park & Gaffey, 2007; Schnoll et al., 2004) . It is also possible that survivors replace maladaptive strategies elicited by the cancer diagnosis (e.g., avoidance, rumination, disengagement) with more adaptive strategies over time, particularly after reaching a remission stage (e.g., problem-solving, reappraisal, use of social support). In fact, while maladaptive strategies are associated with higher levels of psychological symptoms among individuals with cancer, adaptive strategies are related to healthier behaviors in this population (Dempster, Howell, & McCorry, 2015; Park & Gaffey, 2007; Trudel-Fitzgerald et al., 2017) . Alternatively, other authors have noted that higher baseline depression scores were related to greater exercise levels among women with breast cancer over a 12-month follow-up period; they explained this unexpected finding by speculating that women with a cancer diagnosis may develop an increased awareness of the beneficial impact of exercise on mood (Pinto, Trunzo, Reiss, & Shiu, 2002) . A similar mechanism may be at play here, whereby women with higher initial depression symptoms may engage in healthier behaviors over time in an attempt to improve their mood. Nonetheless, caution is required when interpreting results from the current study. Although these findings might suggest somewhat different patterns of anxiety and depression symptoms on future lifestyle among patients with CRC, these differences may also be due to methodological artifacts. The smaller sample size and shorter length of follow-up for the anxiety versus the depression sample might affect the associations with lifestyle and their directionality. The marginal significance of some results combined with the occasionally large confidence intervals may also reflect unstable estimates. Moreover, given the particularly low level of depression symptoms in study participants and the fairly small analytic sample sizes, replication of these results using larger samples is needed before drawing firm conclusions.
If replicated in future research, the changes in lifestyle score evident herein, both positive and negative, are non-negligible. Numerous studies have documented suboptimal levels of diet, physical activity, BMI, alcohol and tobacco consumption among individuals with cancer shortly after diagnosis (Bluethmann et al., 2015; Grimmett et al., 2011; Schlesinger et al., 2014) . These habits are also well-documented risk factors for other illnesses, including cardiovascular disease (Chiuve et al., 2008; Newsom et al., 2012) , whereas adopting at least 4 of those behaviors would strongly protect against early death (Loef & Walach, 2012) . Given the cardiotoxicity of cancer treatments (Hong, Iimura, Sumida, & Eager, 2010) , patients exhibiting unfavorable behaviors are at an Limited research has evaluated feasibility of lifestyle interventions targeting multiple behaviors in patients with CRC, although preliminary findings are suggestive. For example, a 12-week telephone-based lifestyle intervention conducted among 29 patients with CRC who had completed treatment within the prior 6 months showed significant improvements on objectively measured daily step counts (p ϭ 0.001) and physical activity (p ϭ 0.004), as well as on various self-reported components of diet (e.g., fruits/ vegetables and meat intake; p Ͻ 0.05; Grimmett, Simon, Lawson, & Wardle, 2015) ; similar findings were observed among another sample of 18 patients with CRC who were randomized to a 12-week in person intervention (Bourke et al., 2011) . However, a feasibility study conducted among 18 patients with CRC revealed that improvements in diet, but not in physical activity, which occurred during the 3-month lifestyle intervention were maintained at the study termination one month later (Anderson, Caswell, Wells, Steele, & Macaskill, 2010) . Given the short follow-up period considered in studies to date, the longer-term impact of modifying lifestyle on health among individuals with cancer is yet to be examined. Treating psychological symptoms shortly after diagnosis and documenting any subsequent changes on lifestyle might be another promising direction for future studies.
This study has some limitations. Given these observational data are obtained in a cohort of professional women, findings may not generalize to other populations. In the current study, data on anxiety and depression symptoms prediagnosis were too limited to be considered; however, accounting for these prediagnosis symptoms would likely lead to similar findings, given preliminary evidence suggesting that psychological states are largely stable over long periods of time, even when individuals are diagnosed with cancer in the intervening period (Jones et al., 2015; Schumacher et al., 2013) . Other forms of distress that are common in oncology settings, like fear of recurrence (Custers et al., 2016) , were not assessed in this cohort, whereas the anxiety measure used herein has some limitations including somewhat low internal consistency reliability and greater emphasis on potential anxietyprovoking situations rather than anxiety symptomatology per se. Further, distress and lifestyle measures queried closer in time to the cancer diagnosis may provide additional insight on psychological and behavioral changes that occur during that period (Bluethmann et al., 2015; Dennis, Waring, Payeur, Cosby, & Daudt, 2013) and guide earlier interventions. Moreover, whereas the current results were robust after adjusting for incident chronic conditions over the study period, residual confounding related to issues that are specific to CRC (e.g., recurrence, ostomy) may still exist, given the observational design; however, such information were not queried in this cohort. Lastly, self-reported habits may be vulnerable to social desirability, which can lead to biased estimation of health behaviors (Adams et al., 2005; Hebert et al., 2002 ). Yet, even if absolute levels are not reported completely accurately, behaviors would likely still be categorized appropriately as either healthy/unhealthy.
Strengths of this study are the use of a longitudinal study design with multiple lifestyle assessments that capture natural health behaviors changes over 20 years. By leveraging data from a well-characterized prospective cohort, this is the first research to describe associations of psychological symptoms with future lifestyle in women with CRC that are independent of prediagnosis levels of health behaviors. Using inverse probability weights reduced the likelihood of selection bias, whereas the composite lifestyle score facilitates a comprehensive perspective on how anxiety and depression symptoms impact multiple habits that jointly matter for health.
Overall, the current findings suggest that anxiety symptoms are significantly related to subsequent unhealthier lifestyle in midlife women diagnosed with CRC; effects of depression are less clearcut. Results from more nuanced analyses hinted that anxiety and depression may be related to an unhealthier lifestyle in the first 10 years after CRC diagnosis while the detrimental effects of initially high levels of distress on habits seem to either fade or even be related to lower likelihood of having an unhealthy lifestyle in women who survive at least 10 years past diagnosis. Despite the use of a weighting strategy to account for dropouts across the follow-up period, a residual "healthy worker survivor effect" (Shah, 2009 ) may explain these longer term results, whereby only healthier women who are more likely to engage in favorable habits survived at least 10 years. If replicated, our findings suggest that a deeper understanding of the role of psychological factors on lifestyle may allow more targeted identification of survivors who would most benefit from making behavioral changes. Moreover, treating anxiety and depression symptoms early in the cancer trajectory may not solely reduce cancer-related psychological distress but also promote healthier lifestyle, hence improving overall quality of life and survival.
